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I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 1 7)): 
Description, pages: 

1 ,3-1 0 as originally filed 

2,2A with telefax of 05/1 1/2001 
Claims, No.: 

1 -1 6 with telefax of 05/1 1/2001 
Drawings, sheets: 

1/3-3/3 as originally filed 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 
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□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report,) 



6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 3-6,8,10,11 

No: Claims 1,2,7,9,12-16 

Inventive step (IS) Yes: Claims 

No: Claims 3-6,8,10,11 

Industrial applicability (IA) Yes: Claims 1 -1 6 

No: Claims 



2. Citations and explanations 
see separate sheet 
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V. Reasoned statement 

2. Citations and explanations 

2.1 Document WO95/23073 (D1), which is considered to represent the most relevant 
state of the art, discloses (cf. Fig. 2) a pneumatic tire having a tread, a pair of 
sidewalls, a pair of bead regions B, one ply 1 anchored in each bead region B, the 
pair of bead regions B each including an inextensible annular bead core 2 and an 
elastomeric element 3 disposed adjacent to each bead core 2, whereby: 

the elastomeric element is disposed axially outwardly from the bead core 
relative to the equatorial plane of the tire (ef. page 8, 2nd paragraph); and 

the carcass ply 1 has a pair of turnup ends 10 within the bead regions B that 
extend laterally outward from the carcass ply 1 and under the bead cores 2 
relative to the equatorial plane of the tire, the turnup ends continue under an are 
turned up wrapping around the elastomeric toruses 3, wrapping around the 
elastomeric toruses 3 with the locked end sections of the carcass ply 1 located 
radially inward of the bead cores 2 and anchored between the bead cores and the 
carcass plies. 

The additional feature of dependent claim 2 is also known from D1, page 9, lines 
20,21. 

Therefore, the subject-matter of claims 1 and 2 do not meet the requirements of 
Article 33(2) PCT regarding novelty. 

2.2 The objects of the present invention, as stated on page 2, relate to the efficiency 
of the manufacturing process and to the improvement of the bead durability, the 
latter being achieved by eliminating stresses at the ply ending. In this connection, 
it seems to be irrelevant to the solution of the problem that the elastomeric toruses 
are reinforced with fibers. 

The subject-matter of dependent claim 3 does not appear to involve an inventive 
step (Article 33(3) PCT). 
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2.3 Document EP-A-0 953 435, filed on 15.04.1999 and published on 03.1 1 .1999, i.e. 
later than the filing date of the present application (30.09.1999), falls within the 
terms of Rule 33.1(c). Its disclosure is novelty destroying for the subject-matter of 
claims 4 and 5. 

While this document does not belong to the state of the art for the purposes of the 
IPER, it may be relevant when entering the regional phase, for example before the 
EPO. 

2.4 Furthermore, the forming steps listed in claim 4 are conventional in tire 
manufacturing, and although D1 does not mention the forming process, it appears 
that there is no other way than that to produce the tire of D1 . 

The subject-matter of independent claim 4 would not be novel with regard to the 
state of the art. 

The additional feature of claim 5 seems to be a minor modification of the forming 
drum which would not contribute to solving the problem posed. This claim would 
not involve an inventive step. 

2.5 The expansion of the central section of the building drum before addition of other 
bead components is a practice generally known in the field, as shown for instance 
in US-A-3 784 426 (D2, cf. Fig. 6D and col. 6, line 49 to col. 7, line 6), document 
not comprised in the search report but known to the examiner and attached to this 
report. The subject-matter of clam 6 would not involve an inventive step either. 

2.6 The subject-matter of independent claim 7 is not supported by the description, as 
required by Article 6 PCT. The characterizing feature states that "the elastomeric 
element is disposed axially inward of the respective bead core." This disposition 
has not been mentioned in the description. 

If it is a typing error, onward instead of outward, then the subject-mater of claim 7 
would not be novel, as already seen in section 2.1 above. If, on the contrary, it is 
meant so, then it would contravene Article 41(2) PCT by introducing subject- 
matter which was not originally disclosed. 
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Independent claim 7 would therefore not be allowable. Regarding its dependent 
claims, the two possibilities considered before would produce different effects: 

In the first case, claims 9 and 12-16 would not be new with regard to D1 , and 
claims 8, 10 and 1 1 would not involve an inventive step (see 2.2 above). 

| n the second case, claims 8 to 16, as dependent on claim 7, would not comply 
with Article 41(2) PCT. 
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I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70.17)): 
Description, pages: 

1,3-10 as originally filed 

2,2A with telefax of 05/11/2001 
Claims, No.: 

1 -16 with telefax of 05/1 1/2001 
Drawings, sheets: 

1/3-3/3 as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 
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□ the description, 

□ the claims, 

□ the drawings, 



sheets: 



pages: 
Nos.: 



5. □ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 



6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1. 



Statement 



Novelty (N) 



Yes: 
No: 



Claims 
Claims 



3-6,8,10,11 
1,2,7,9,12-16 



Inventive step (IS) 



Yes: 
No: 



Claims 
Claims 



3-6,8,10,11 



Industrial applicability (IA) 



Yes: 
No: 



Claims 
Claims 



1-16 



2. 



Citations and explanations 
see separate sheet 
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V. Reasoned stat m nt 

2. Citations and explanations 

2.1 Document WO95/23073 (D1), which is considered to represent the most relevant 
state of the art, discloses (cf. Fig. 2) a pneumatic tire having a tread, a pair of 
sidewalls, a pair of bead regions B, one ply 1 anchored in each bead region B, the 
pair of bead regions B each including an inextensible annular bead core 2 and an 
elastomeric element 3 disposed adjacent to each bead core 2, whereby: 

the elastomeric element is disposed axially outwardly from the bead core 
relative to the equatorial plane of the tire (cf. page 8, 2nd paragraph); and 

the carcass ply 1 has a pair of turnup ends 10 within the bead regions B that 
extend laterally outward from the carcass ply 1 and under the bead cores 2 
relative to the equatorial plane of the tire, the turnup ends continue under an are 
turned up wrapping around the elastomeric toruses 3, wrapping around the 
elastomeric toruses 3 with the locked end sections of the carcass ply 1 located 
radially inward of the bead cores 2 and anchored between the bead cores and the 
carcass plies. 

The additional feature of dependent claim 2 is also known from D1 , page 9, lines 
20,21. 

Therefore, the subject-matter of claims 1 and 2 do not meet the requirements of 
Article 33(2) PCT regarding novelty. 

2.2 The objects of the present invention, as stated on page 2, relate to the efficiency 
of the manufacturing process and to the improvement of the bead durability, the 
latter being achieved by eliminating stresses at the ply ending. In this connection, 
it seems to be irrelevant to the solution of the problem that the elastomeric toruses 
are reinforced with fibers. 

The subject-matter of dependent claim 3 does not appear to involve an inventive 
step (Article 33(3) PCT). 
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2.3 Document EP-A-0 953 435, filed on 15.04.1999 and published on 03.11.1999, i.e. 
later than the filing date of the present application (30.09.1999), falls within the 
terms of Rule 33.1(c). Its disclosure is novelty destroying for the subject-matter of 
claims 4 and 5. 

While this document does not belong to the state of the art for the purposes of the 
I PER, it may be relevant when entering the regional phase, for example before the 
EPO. 

2.4 Furthermore, the forming steps listed in claim 4 are conventional in tire 
manufacturing, and although D1 does not mention the forming process, it appears 
that there is no other way than that to produce the tire of D1. 

The subject-matter of independent claim 4 would not be novel with regard to the 
state of the art. 

The additional feature of claim 5 seems to be a minor modification of the forming 
drum which would not contribute to solving the problem posed. This claim would 
not involve an inventive step. 

2.5 The expansion of the central section of the building drum before addition of other 
bead components is a practice generally known in the field, as shown for instance 
in US-A-3 784 426 (D2, cf. Fig. 6D and col. 6, line 49 to col. 7, line 6), document 
not comprised in the search report but known to the examiner and attached to this 
report. The subject-matter of clam 6 would not involve an inventive step either. 

2.6 The subject-matter of independent claim 7 is not supported by the description, as 
required by Article 6 PCT. The characterizing feature states that "the elastomeric 
element is disposed axially inward of the respective bead core." This disposition 
has not been mentioned in the description. 

If it is a typing error, inward instead of outward, then the subject-mater of claim 7 
would not be novel, as already seen in section 2.1 above. If, on the contrary, it is 
meant so, then it would contravene Article 41(2) PCT by introducing subject- 
matter which was not originally disclosed. 
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Independent claim 7 would therefore not be allowable. Regarding its dependent 
claims, the two possibilities considered before would produce different effects: 

In the first case, claims 9 and 12-16 would not be new with regard to D1 , and 
claims 8, 10 and 1 1 would not involve an inventive step (see 2.2 above). 

In the second case, claims 8 to 16, as dependent on claim 7, would not comply 
with Article 41 (2) PCT. 
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the carcass ply ends. 

One approach is Ui clamp the carcass plies to the head core. For example, U.S. 
Pat. No. 4,922,985, ('985) discloses a carcass ply having a main portion that extends 
between both bead cores of the tire and turnup portions that are anchored around each 
s bead core by a clamping member. According to '985, the clamping member comprises a 
strip of side-by-side cords of a heat shrinkage material embedded in a suitable elastomeric 
substance having a permanent thermal shrinkage of at least 2 percent. 

Another approach, as disclosed by U.S. Patent 4.185.676, C 676) is to extend the 
portions of the carcass reinforcement that have been turned upward around the bead rings 
10 toward the outside of the tire and embed them in an annular portion of the tire thai 

protrudes from the outer lower portion of the corresponding sidewall. According to '676. 
a mechanical de-coupling is obtained between the elasLic matrices surrounding the carcass 
reinforcement and its upward turned portions, thus eliminating shearing in these zones. 

Another approach, as disclosed by WO95/23073 is, in each bead region of die tire, 
i s to wrap a turnup end of the carcass reinforcing ply around a wedge-shaped rubber section 
which is disposed adjacent and axially (or laterally) inward (towards the equatorial plane) 
of the bead. 

It is continually the goal in the art to simplify the construction and reduce the 
expense of building locked-bead type tires, yet improve the durability, handling, rolling 
resistance and other properties of the tires. 
OBJECTS OF THE INVENTION 

It is an aspect of the present invention to provide a more efficient tire bead 
manufacturing process as defined in one or more of the appended claims and as such, 
having the capability of accomplishing one or more of the following subsidiary objects. 

An aspect of the present invention is to improve bead durability by eliminating 
stresses at ply ending. 

Another aspect of the present invention is to minimize the shear stresses at the 
chafer/ply interface in the bead area by eliminating the ply turn-up around the bead. 

Yet another aspect of the present invention is to maximize sidewall flexibility in 
the vicinity of the rim flange to increase the tire load capacity and improve rim-bead 
seating. 

Other aspects and advantages of this invention will become readily apparent as the 
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invention is better understood by reference to the accompanying drawings and the detailed 
description that follows. 
SUMMARY OF THE INVENTION 

The present invention relates to a pneumatic tire, specifically to the carcass ply 
turnup structure in the bead region and more specifically to a locked bead type of 
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What is claimed: 

1. A pneumatic (ire (230) having a tread (232), a belt structure (234), a pair of 
sidewalls (236a,236b), a pair of bead regions (238a,238b). one or more plies (242) anchored 

5 in each bead region (238a,238b), the pair of bead regions (238a>238b) each including an 
inextcnsible annular bead core (244a,244b) and an claslomeric element (246a,246b) disposed 
adjacent to each bead core (244a,244b), characterized by: 

the elastomcric element is disposed axially outwardly from the bead core relative to 
the equatorial plane of the tire (230); and 

ID the carcass ply (242) having a pair or turnup ends (242a,242b) within the bead 

regions (238a, 238b) that extend radially outward from the carcass ply (242) and under the 
bead cores (244a,244b) relative to the equatorial plane of the tire (230), the turnup ends 
continue tinder an are turned up wrapping -around the elastomcric elements (246a,246b). 
wrapping around the elastomcric elements (246a,246b) with the locked end sections 

1 5 (250a,250b) of the carcass ply (242) located radially inward of the bead cores (244a,244b) 
and anchored between the bead cores (244a, 244b) and ihe carcass plies (242). 

2. The tire (230) of claim I characterized in that the elastomcric elements 
(246a,246b) are made of prc-cured rubber. 

3. The tire (230) of claim 2 characterized in (hat the elastomeric elements 
20 (246a, 246b) are reinforced by fibers of materials including glass. Aramid, steel or polyester. 

4. A method of forming a tire (230) on a lire bujlding drum (452), characterized 
by the steps of: 

placing a carcass ply (242) on the drum (452); 

placing a pair of elastomeric toruses (246a, 246b) over the carcass ply for their 
25 incorporation in bead Regions (238a,238b) of the t ire; 

folding turnup ends (242a t 242b) of the carcass ply (242) back over the elastomeric 
toruses (246a,246b) so that anchored end sections (250a,250b) are disposed against the 
turnup ends (242a,242b); 

placing bead cores (244a,244b) inward of and adjacent to the enfolded elastomeric 
30 toruses (246a,246b) relative to the center of the building drum (452); 

expanding the center section (452c) of the building drum (452) to secure the bead 
cores (244a,244b) in place; and 

inflating the carcass to form the tire. 



AMENDED SHEET 

Pnnf anjrs7Ait h.Nnv. l«:o/ 



12 



5. The process of claim 4 including the slcp of providing the tire building drum 
(452) with grooves (454a,454b) to receive the toruses <246a,246b). 

6. The process of claim 4 where the center seciion (452c) of the building drum 
(452) is expanded before the addition of chafer and other lire components on the drum. 

7. A pneumatic lire (230) comprising: 
an axis and an equatorial plane; 

a tread region (232), iwo bead regions (238a, 238b), and two sidcwalls (236a, 236b): 

a reinforcing ply (242) and two bead cores (244a, 244b); 

wherein: 

each sidewall extends generally radially between a respeciive one of the bead regions 
and the tread region; 

each bead core is disposed in a respective one of the bead regions; 

the reinforcing ply extends from one bead core, through a corresponding one of the 
sidewalls. through the tread region, through the other sidewall, to the other bead core; 

the reinforcing ply has two turnup ends (242a, 242b) al opposite ends thereof, and the 
lurnup ends wrap at least partially around a respective one of the bead cores; 

further comprising two elastomcric elements (246a, 246b): 

wherein: 

each elastomeric element is disposed in a respective one of the bead regions adjacent 
a respective one of the bead cores; 
characterized in that: 

the elastomeric clement is disposed axially inward of the respective bead core. 

8. The tire of claim 7. wherein: 

the elastomeric elements are in the form of toruses, and each has a circular cross 

section. 

9. The tire of claim 7, wherein: 

the elastomeric elements are in the form of toruses, and each has a cross-seciion 
selected from the group consisting of square, oblong, triangular, octagonal. 

1 0. The tire of claim 7 characterized in that: 

the elastomcric elements are made of prc-cured rubber. 
I 1 . The tire of claim 7 characterized in that: 

the elastomeric elements arc reinforced by fibers of materials including . glass. 
A ram id, steel or polyester. 

1 2. The tire of claim 7, wherein: 
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each turnup end extends radially downwardly past the uxially inward side of a 
respective one of the bead cores. 

13. The lire of claim 12, wherein: 

each tiirnup end extends axially outwardly under the bead core, then under a 
5 respective one elastomeric elements. 

14. The tire of claim 13, wherein: 

each turnup end wraps radially upward around the uxially outward side of the 
elastomeric element. 

15. The tire of claim 14, wherein: 

1 0 each turnup end extends axially inwardly over the claslomcric clement and radially 

downwardly by the axially inward side of the elastomeric element. 

16. The tire of claim 15, wherein: 

each turnup end extends axially inwardly under the head core, between the bead and. 

itself. 

15 
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All the claims appearing on a replacement sheet must be numbered in Arabic numerals. Where a claim is 
cancelled, no renumbering of the other claims is required. In alt cases where claims are renumbered, they must 
be renumbered consecutively (Administrative Instructions, Section 205(b)). 

The amendments must be made In the language In which the international application is to be published. 



What documents must/may accompany the amendments? 
Letter (Section 205(b)): 

The amendments must be submitted with a letter. 

The letter wiil not be published with the international application and the amended claims. It should not be 
confused with the "Statement under Article 1 9(1)" (see below, under "Statement under Article 19(1)"). 

The letter must be In English or French, at the choice of the applicant. However, If the language of the 
international application Is English, the letter must be In English; If the language of the International application 
Is French, the letter must be In French. 
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The letter must indicate the differences between the claims as filed and the claims as amended. It must, in 
particular, indicate, in connection with each claim appearing in the international application (it being understood 
that identical indications concerning several claims may be grouped) .whether 

(i) the claim is unchanged; 

(H) the claim is cancelled; 

(iii) the claim is new; 

(iv) the claim replaces one or more claims as filed; 

(v) the claim is the result of the division of a claim as filed. 



The following examples illustrate the manner in which amendments must be explained in the 
accompanying letter: 

1 . (Where originally there were 48 claims and after amendment of some claims there are 51 J: 
"Claims 1 to 29, 31 , 32, 34, 35, 37 to 43 replaced by amended claims bearing the same numbers; 
claims 30, 33 and 36 unchanged; new claims 49 to 51 added." 

2. [Where originally there were 1 5 claims and after amendment of all claims there are 1 1 J: 
"Claims 1 to 1 5 replaced by amended claims 1 to 1 1 ." 

3. (Where originally there were 1 4 claims and the amendments consist in cancelling some claims and in adding 
new claims]: 

"Claims 1 to 6 and 14 unchanged; claims 7 to 13 cancelled; new claims 15, 16 and 17 added." or 
"Claims 7 to 13 cancelled; new claims 1 5, 16 and 1 7 added; all other claims unchanged." 

4. (Where various kinds of amendments are made}: 

"Claims 1-10 unchanged; claims 11 to 13, 18 and 19 cancelled; claims 14, 15 and 16 replaced by amended 
claim 1 4; claim 1 7 subdivided into amended claims 1 5, 1 6 and 1 7; new claims 20 and 21 added." 

"Statement under article 19(1)" (Rule 46.4) 

The amendments may be accompanied by a statement explaining the amendments and indicating any impact 
that such amendments might have on the description and the drawings (which cannot be amended under 
Article 19(1)). 

The statement will be published with the international application and the amended claims. 
It must be In the language In which the international appplication Is to be published. 

It must be brief, not exceeding 500 words if in English or if translated into English. 

It should not be confused with and does not replace the letter indicating the differences between the claims 
as filed and as amended. It must be filed on a separate sheet and must be identified as such by a heading, 
preferably by using the words "Statement under Article 19(1)." 

It may not contain any disparaging comments on the international search report or the relevance of citations 
contained in that report. Reference to citations, relevant to a given claim, contained in the international search 
report may be made only in connection with an amendment of that claim. 



Consequence If a demand for International preliminary examination has already been filed 

If, at the time of filing any amendments under Article 1 9, a demand for international preliminary examination 
has already been submitted, the applicant must preferably, at the same time of filing the amendments with the 
International Bureau, also file a copy of such amendments with the International Preliminary Examining 
Authority (see Rule 62.2(a), first sentence). 



Consequence with regard to translation of the International application for entry Into the national phase 

The applicant's attention is drawn to the fact that, where upon entry into the national phase, a translation of the 
claims as amended under Article 19 may have to be furnished to the designated/elected Offices, instead of, or 
in addition to, the translation of the claims as filed. 



For further details on the requirements of each designated/elected Office, i 
Guide. 
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